In vivo analysis of oligodendrocyte lineage development in postnatal FGF2 null mice.
Analysis of fibroblast growth factor 2 null (FGF2-/-) and wild-type (FGF2+/+) mice was used to interpret the potential in vivo role of endogenous FGF2 on oligodendrocyte lineage cell (OLC) responses during oligodendrogenesis and myelination. In wild-type mouse spinal cord, FGF2 levels increased approximately threefold between the first and second postnatal weeks, a period corresponding with the peak of oligodendrogenesis. Absence of this developmental FGF2 elevation in FGF2-/- mice eliminated the transient overproduction of oligodendrocytes that is known to occur at the peak of oligodendrogenesis in wild-type mice. Absence of FGF2 did not affect oligodendrocyte progenitor (OP) density or proliferation, based on BrdU incorporation, and also did not alter survival, based on TUNEL analysis. To examine OLC differentiation in vivo, retrovirus encoding-enhanced green fluorescent protein (GFP) was injected into the spinal cord to heritably label endogenous cycling cells in the white matter at postnatal day 7 and then identify the generated cells at postnatal day 28. Phenotypes of cells expressing GFP were identified by morphology and immunolabeling, using CC1 for oligodendrocytes and NG2 combined with platelet-derived growth factor alpha receptor for OPs. Within the population of GFP-labeled cells, the proportion of oligodendrocytes was higher in FGF2-/- mice, indicating that endogenous FGF2 inhibited OLC differentiation in wild-type mice. Furthermore, in FGF2-/- mice fewer cells appeared to be generated from an initial retrovirus-labeled cell, consistent with more frequent differentiation into post-mitotic oligodendrocytes. This in vivo analysis demonstrates that the predominant role of endogenous FGF2 on OLCs in development is inhibition of differentiation.